The purpose of this article is to review the literature and update analyses pertaining to the aggressiveness of cancer care near the end of life. Specifically, we will discuss trends and factors responsible for chemotherapy overuse very near death and underutilization of hospice services. Whether the concept of overly aggressive treatment represents a quality-of-care issue that is acceptable to all involved stakeholders is an open question.
INTRODUCTION
Despite advances in the early detection and treatment of cancer, a large proportion of patients still eventually die as a result of their disease. 1 Many of the issues these people face near the end of life are similar, regardless of their initial type of cancer. Therefore, the quality of medical care delivered to cancer patients near the end of life is of significant concern. Despite this, there has been relatively little work done to find ways to evaluate the quality of care that patients with incurable cancer receive.
The National Cancer Policy Board has defined poor-quality care as when "practices of known effectiveness are being underutilized, practices of known ineffectiveness are being overutilized, and when services of equivocal effectiveness are being utilized in accordance with provider rather than patient preferences." 2 In an effort to address the gap in quality measurement for cancer patients near the end of life, we have previously used systematic literature review, focus groups with terminally ill cancer patients and bereaved family members, and an expert panel of physicians using a modified Delphi approach to identify and operationalize potential quality measures that could be evaluated with existing administrative data. 3 These exercises identified an overarching theme of overly aggressive cancer treatment as potentially representing poor-quality care, and produced a set of measures assessing three major areas: (1) the overuse of chemotherapy very near death; (2) possible misuse of treatment resulting in high rates of emergency room visits, hospitalization, or intensive care unit stays for terminal patients; and (3) underuse of hospice services as measured both by lack of referral or very late referral to hospice. We have applied these measures to cohorts of patients with common aggressive solid tumors to define benchmarks empirically, evaluate the accuracy of the claims, assess reliability of the measures, and investigate geographic variation in practice. 4 From these analyses, we have previously reported secular trends of increasingly aggressive cancer care near the end of life during the mid1990s. 5 In this article, we will review the literature on the aggressiveness of cancer treatment near the end of life and update analyses of practice patterns and methodologic development, focusing on the more methodologically sound measures of chemotherapy and hospice utilization near death. Figure 1 and Table 1 show updated data on the trends and predictors of aggressive care near the end of life. This cohort consists of all 215,484 patients who died as a result of any malignancy, of any duration, between 1991 and 2000, who had been diagnosed while living in an area monitored by one of the Surveillance, Epidemiology, and End Results (SEER) registries, who were age 65 years and older at death, and enrolled in both parts of Medicare in the 3 months before death. We examined their Medicare claims to determine practice patterns following methods we have previously reported (Appendix Table A1 , online only), 4, 5 and supplemented sociodemographic information with geographic characteristics linked from the National Center for Health Workforce Information and Analysis' Area Resource File and physician information from linking the American Medical Association Master File. Figure 1 depicts trends over time in the aggressiveness of cancer care near the end of life. As we
TRENDS AND PREDICTORS OF AGGRESSIVE CANCER CARE
found in our previous analyses, most measures show an intensity of care that is continuing to increase. The proportion of patients still receiving chemotherapy within 14 days of death continues to rise monotonically, up from 9.7% in 1993 to 11.6% by 1999, although we could not detect an increase in proportion starting a new regimen within the last month of life in this analysis. Although overall hospice utilization is increasing (Table 1) , a large proportion of this increase represents patients admitted within 3 days of death, which accounted for 14.3% of all hospice admissions in 1999. We have also looked at several of these measures using the MarketScan MEDSTAT database 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 ‫ء‬ Among patients who received hospice care (n ϭ 82,579).
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to evaluate a cohort of 18,812 younger, commercially-insured patients dying of cancer between 1991 and 2003. This analysis produced similar findings. Among those receiving chemotherapy in this MEDSTAT database, 17.1% were still being treated within 2 weeks of death and 9.7% had more than one hospitalization in the last month of life. Only 23.3% received any hospice care. Table 1 shows logistic regression analyses predicting chemotherapy use within 14 days of death, hospice referral, and, among those referred to hospice, predictors of the likelihood that they would be admitted within 3 days of death. Measures focusing on emergency room visits, hospital admissions, and intensive care unit utilization were not included because we have found them to be strongly influenced by comorbidity and, therefore, appear less useful as measures of aggressive cancer care. This analysis confirms the secular trend that each successive year of death is independently associated with an increasing likelihood of patients experiencing late chemotherapy use and short hospice admissions. As with our previous findings, elderly, female, nonwhite, and unmarried patients were less likely to receive aggressive care. Not surprisingly, the hematologic malignancies were most strongly associated with aggressive care. Those who presented initially with early-stage cancer and later relapsed, and those with a longer duration of illness were less likely to be treated aggressively near the end of life. Patients cared for by an oncologist in the last month of life were more likely than those cared for by other types of physicians to be treated late with chemotherapy, and to be admitted to hospice; however, they were also more likely to initiate hospice within 3 days of death. Others have similarly found that patients cared for by oncologists were referred to hospice later than those cared for by other physicians. 6 As we found before, both receiving care in a teaching hospital and simply living in an area with more teaching hospitals appears to predispose to more aggressive care, while the local availability of hospice services leads to greater hospice utilization and a decrease in aggressive chemotherapy use. Teaching hospitals are associated with greater overall use of hospice, however.
"CONTINUATION OF CHEMOTHERAPY VERY NEAR DEATH MAY INDICATE OVERUSE"
Because of their rigorous methodologic development, the measures of cancer care intensity described above have been endorsed by the National Quality Forum (NQF) as surveillance measures for end-of-life care, and were recommended for further development to be used for quality-improvement purposes. The Agency for Healthcare Research and Quality (AHRQ) is currently funding contracts to validate these specific measures further. They have also undergone testing in other health care settings and in other countries. 7, 8 One reason for this interest is that they have the relatively unique feature of assessing overuse. Oncologists have traditionally focused on underuse (surgery, adjuvant chemotherapy or radiation) as the source of most quality problems, with little attention to the possibility that overuse could result in poor quality care.
There is evidence that the use of chemotherapy near the end of life is not related to its likelihood of providing benefit. 9 Indeed, we found in our analyses that the mean duration of the last treatment regimen, which is sometimes used as a proxy for time to progression, was stable at 61 days during the last decade, whereas overall chemotherapy utilization was increasing. This suggests that there was no increase in effectiveness of the chemotherapy being used, with patients mostly coming off treatment when restaged after approximately 2 months. So, why does overly aggressive care occur? In a survey of Medicare beneficiaries, observed geographic variation in end-of-life treatment could not be explained by patient preference, 10 suggesting that physician practice style is a major driver.
11 There are many rationales for recommending treatment with very limited potential benefits. For example, it can be seen as providing hope. Moreover, the discussion about changing the focus of treatment from fighting the cancer to providing symptomatic and supportive care is a difficult one that nobody relishes.
12 It is often easier to recommend another line of chemotherapy. The issue can be complicated by oncologists' anecdotal experiences of occasional patients who seemed to actually respond to late-line treatment, a concern that is becoming even more relevant now that relatively nontoxic targeted agents are altering the risk/benefit calculation. And lastly, there may be financial incentives. Jacobson et al 13 explored whether physicians who were relatively more generously reimbursed for chemotherapy made different decisions in situations with substantial clinical discretion about whether to give treatment and which drugs to use, namely the management of metastatic common solid tumors. They found that reimbursement did not affect the decision to give chemotherapy or not, but once that decision was made, oncologists tended to use drugs for which they were reimbursed the most. For example, a $33 increase in reimbursement for carboplatin was associated with 17% higher utilization of that drug.
On the other hand, patients may request an aggressive treatment approach right to the end. They may not understand their true prognosis, 14 have unrealistic expectations about the benefits of chemotherapy, 15 want to be "a fighter," or feel that doing something (anything) is better than doing nothing.
16,17 Moreover, it has been shown many times that patients will accept much more toxicity for a smaller benefit than will providers. 18 This observation is commonly put forward to suggest that physicians cannot make these treatment decisions for patients. It begs the question, however, of why oncologists agree to provide treatments to patients that they would not take themselves.
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By shepherding many patients through the journey towards death, oncologists have a broader perspective and experience than their patients can possibly have. Consequently, oncologists must be prepared to tell patients when they would be better off without the next line of possible chemotherapy.
"A HIGH PROPORTION OF PATIENTS NEVER REFERRED TO HOSPICE, OR REFERRED ONLY IN THE LAST FEW DAYS OF LIFE, MAY INDICATE POOR-QUALITY CARE"
Hospice availability appears to independently affect physician practice, even the propensity to give chemotherapy. If high-quality palliative care is not available, oncologists apparently tend to continue giving chemotherapy longer than they otherwise would. Uneven access to hospice based on geography, rural settings, and patient sociodemographic factors have all been documented. [21] [22] [23] [24] Studies have shown that patients in health maintenance organizations (HMOs) are more likely to receive hospice care, possibly reflecting more coordinated and appropriate treatment patterns. 25 However, it is also argued that this reflects a financial incentive to offload relatively expensive patients from the managed care organization's panel. 22 Even when hospice is available, however, barriers still exist. Some patients may associate it with a stigma. Some are unable to get supportive medications such as growth factors or narcotic pumps because of policies necessitated by the hospice benefit, which pays hospices in the range of $100 to $150 (the exact amount varies by geography) per day to manage the patient's care, including all medications. 26 The increased overall use of hospice with concomitant increase in the proportion admitted within 3 days of death that we have observed raises the question of whether patients are simply being admitted to hospice to manage death, rather than obtaining the benefits of symptom management and palliative support that hospice can provide.
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RECENT METHODOLOGIC DEVELOPMENT
Stability Over Time
We and others have documented significant variation in practice patterns regarding these measures. 4 For example, the American Society of Clinical Oncology's (ASCO) Quality Oncology Practice Initiative (QOPI) reported at the ASCO Annual Meeting in 2006 28 that among 455 patients in 22 practices, use of chemotherapy within 14 days of death ranged from 0% to 33%. This was strongly correlated with either no hospice admission or admission only within less than a week before death. The proportion of patients enrolled in hospice before death ranged from 25% to 100%, with a mean of 62%. Wennberg et al 29 noted similar large variation in similar measures applied to the care at hospitals listed in the 2001 US News & World Report "best hospitals" list.
We further assessed the stability of these measures over time by examining the stability of relative aggressive care over time. If the relative aggressiveness of a provider or organization's practice appeared to change from year to year, then these measures might not be assessing a stable property of practice. To investigate this, we used hierarchical regression models to estimate regional variation in both levels and trends of each measure. We used as our geographic unit of analysis the Health Care Service Area (HCSA). HCSAs are groupings of Metropolitan Statistical Areas defined by the Centers for Medicare & Medicaid Services (CMS) based on observed patient flow patterns in Medicare for tertiary care. 30 As such, each HCSA can be considered to be a self-contained regional health system with a related group of providers. We ranked each region according to the model-estimated rate of each indicator and computed the correlation among relative ranks of each region during the 10-year study period. We observed significant variation both in levels of aggressive care and in trends in aggressiveness over time. As Table 2 indicates, the relative rankings of HCSAs from 1 year to the next were stable, with correlations of ranks ranging from 0.91 to 0.98 from 1991 to 1992, and still good to excellent correlations of 0.66 to 0.84 over the 5-year span from 1991 to 1995. This stability of regional practice patterns provides supportive evidence of the reliability of these measures. However, we found only moderate correlations ranging from 0.40 to 0.61 during the entire decade, which is to be expected even with reliable measures because of differing strengths of trends in different regions eventually altering the relative rankings over time. For example, the poor correlation of hospice utilization over the 10-year period could reflect differential investment in hospice services in different regions. Figure 2 shows HCSAs in the regions monitored by the SEER program that consistently rank in the top and bottom 25 (of 77 HCSAs) of aggressiveness on each measure. One thing that is apparent is that these measures are evaluating different constructs: Counties that consistently have high rates of chemotherapy utilization within 14 days of death are not necessarily the same ones that have low hospice utilization or a high proportion of hospice admissions within 3 days of death.
VALIDITY
To explore the validity of the measures, we sought to relate each of our measures to the outcome of family members' satisfaction with quality of care near the end of life. We have examined data from a prospective cohort study looking at patient and family needs among women with hormone-refractory metastatic breast cancer treated at two Canadian regional cancer centers, and limited analysis to the patients who died during follow-up. 31 Family members were asked to complete the FAMCARE instrument 32 within 2 weeks of patient death. FAMCARE is a 20-question survey that asks about satisfaction with symptom control, psychosocial care, information provision, and availability of providers. Among 51 consecutive women who died and had a caregiver complete the FAMCARE instrument, there were trends toward less satisfaction with care when chemotherapy was continued within 14 days of death, death occurred in an acute care setting, or there was no or only a short (Յ 3 day) hospice involvement. These did not reach statistical significance, however, perhaps because of the small sample size. Interestingly, variability in scores appeared to be mostly driven by the "information giving" and "physical care" subscales of the FAMCARE instrument, suggesting that inadequate communication and symptom management may be associated with aggressive anticancer treatment. A larger validation study is underway in the National Cancer Institute-funded Cancer Care Outcomes Research and Surveillance (CanCORS) consortium 33 comparing these measures with patient and family assessments of the overall quality of care patients with lung or colorectal cancer receive before death. of their peers, most providers will examine their own practices for potential areas of improvement. In this way, monitoring performance can improve performance. We have systematically identified a series of candidate performance measures that can be applied to administrative data to profile cancer care near the end of life and have taken an empirical approach to assessing their properties. In the updated analyses presented here, we found predictable patterns over a broader array of clinical situations and consistent rankings of geographic service delivery areas over time. These results support the use of these performance measures for surveillance of end-of-life care.
There are some limitations to these measures, however. They have been mostly developed by assessing the care of elderly patients with fee-for-service insurance, and practice patterns may have been different for younger, commercially-insured patients. Because cancer is commonly a disease of the elderly, though, more than half of all cancer care in the United States is covered by Medicare. The SEERMedicare database also represents only specific geographic locations and misses the 10% to 15% of patients enrolled in Medicare HMOs. Measures that start with death and look backward are inherently artificial because decisions are made in real time, prospectively, not in hindsight. 35 It is difficult to prospectively identify the preterminal phase analytically, however, and currently available methods may produce a biased subpopulation. 36 Physicians tend to overestimate survival and consequently may not realize that the end of life is approaching for their patients, although their predictions are highly correlated with actual survival. 37 Several clinical scales exist, all with limitations, that provide marginal improvements over clinician estimates of survival, 38 but there are no clear "stopping rules" for anticancer treatment. 39 Refinement of these prognostic tools is an important area for future research.
Finally, further work is needed to establish the contribution of patient preferences to the aggressiveness of end-of-life care, and to estimate the effect of aggressive care on outcomes such as overall survival, patient and family satisfaction with care and perceptions of quality, and cost. We have argued that patterns of injudicious use of anticancer treatment near the end of life may be a marker for lack of difficult end-of-life discussions with patients, poor prognostic ability, or a paucity of available palliative resources. It may also be patient driven, though, because patients and their families generally have not experienced the entire course of cancer through death and consequently may desire inappropriately aggressive care. It may not be possible to both achieve patient satisfaction and avoid futile care, but it is the physicians' responsibility to counsel patients and their families and advise them when it is time to stop anticancer treatments and focus on the need for effective palliative care as patients approach the end of life.
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